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    本论文运用了核磁共振、电喷雾质谱、X 射线衍射、分子模拟等
分析手段，对一系列五配位氨基酸氢膦烷的合成，物理和化学性质，
以及对酪氨酸酶的抑制活性和机理进行了探讨，主要成果如下： 


























别位于 a 键和 e 键。这一结果为蛋白质的生物合成和前生物合成中存
在氨基酸五配位磷烷中间体提供了有力的证明。 


































    Pentacoordinated spirophosphoranes derived from amio acids are 
very important in organic phosphorus chemistry and biological chemistry. 
N-phospho-α-amio acids are obtained by phospholation of amio acids, and 
they can take place many kinds of bioorganic reactions in water/alcohol 
media. For example, peptide formation, the ester formation, the ester 
exchange on phosphorus and N O  phosphoryl migration reactions are 
observed. The synthesis of peptide is one of the most crucial reactions in 
origin of life. And then the peptide formation from N-phospho-α-amio 
acids plays a significant role in the model of the coevolution of protein 
and nucleotides. Hence, it is very important to study the synthesis and 
reactivity of the pentacoordinated spirophosphoranes containing amino 
acid moiety. To obtain the unambiguous structure characterization is not 
only important for comprehending the biosynthesis of proteins but also for 
the study origin of life. 
    In this thesis, the synthesis, physic and chemical characters, the 
bioactivity and the reaction mechanism were studied with assistance of 
NMR, ESI-MS, X-ray diffraction and theoretical chemistry technology. 
The results are illustrated as following: 
    Two types of amino acid spirophosphoranes were synthesized. The 
products were characterized by using many kinds of technology. The 
method is very simple and convenient with reasonable yield. To study the 
mechanism, the reaction was traced by 31P NMR spectroscopy. It was 













while β-amino acids could not. The α-amino acids were specified on the 
backbone of the five member ring. 
    Studies on the reactivities of these pentacoordinated spirophosphr 
-anes have showed that mono amino acid ones had more reactivity than 
the other ones. The compounds containing two amino acids residues were 
stable in the water indeed and had no reactivity toward nucleophilic 
reaction. 
    The compound  3,8-Dimethyl-1, 6-dioxa-4, 9-diaza-5λ5-phospha- 
spiro [4.4] nonane-2, 7-dione, was cultured for the first time as a colorless 
chunk crystal. X-ray structural analysis revealed that the phosphorus atom 
configuration in the compound was distorted trigonal bipyramid (TBP) 
with the two oxygen atoms in apical position and two nitrogen atoms in 
equatorial position. 
    The spirophosphoranes were tested for their inhibitory activity to 
tyrosinase, an important enzyme in the formation of melanin widely 
distributed in microorganisms, animals and plants. It showed that this kind 
of compounds have the mushroom tyrosinase inhibition activity, 
especially the compound containing Ile residue. These compounds have 
good potential in application. The possible mechanism of inhibition was 
presumed according to theoretical chemistry and NMR technology. 
 











































































1a :R=C6H5,R1=CH3,X=O; 1b :R=COCH3,R1=CH3,X=O
1c :R=COCH3, R1=H,X=O; 1d :R=COCH3,R1=H,X=NH  
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